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IN THE CLAIMS: 
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A cross-correlated signal processor comprising: 
cross-correlating a first input signal with a second input signal to generate 
cross-coiTelated a fraction , o r o n e or mo re th a n on e s ymbol syn ch ronaus and/or asynchronous time 
constrain ed s ignal ( T CS) \r e sp o nse and cascade d l ong r e spons e (LR) filter e d s ignal symbols of one or 
more input signals with sknal symbols of a quadratur e- pha s e shifted signal of th e in - phase si gn al, 
and pro\^iding in-phase (I) and quadrature-phase (Q) stefted- output signals ada pted for Bit Rate Agile 
(BRA), cascaded mis-mat&hed (ACM) Modulation-Demodulation (Modem) Format Selectable 
(MFS) and Code Selectabla(CS) processing, the first input signal comprising a fraction or one or 
more than one symbol synchmnous and/or asynchronous time constrained signal (TCS) response and 
cascaded long response (LR)\filtered signal syinbols of one or more input signals, and the second 
input signal comprising signalVymbols of a quadrature-phase signal the cross-correlated in-phase (1) 
and quadrature-phase (0) outpmt signals generated according to the following schedule: 

(i) when the m-phase c hanael-signal is zero, the quadrature -phase s h itled signal 
is close to the maximum amplitude normahzed to one (1); 

(ii) when the iA-phase e hann el signal is non-zero, the maximum magnitude of the> 
quadrature -phase -sbifted-signal isVeduced from 1 (normalized) to A, where 0<A<1; 

(iii) when the^quadraturerphase channel signal is zero, magnitude of the in-phase 
signal is_close to the maximum ampmtude; and 

(iv) when the?^quadratl|ire -phase chaimel signal is non-zero, the^n-phase signal is 
reduced from 1 (normalized) to A, where 0<A<1; 
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(b) means for quadratuife modulating the cross-correlated in-phase and quadrature -phase 
output signals to provide a crossAcorrelated quadrature modulated output signa l the means for 
quadrature modulatinR including/a BRA, MFS and BRA filter set ; 

(c) controller and selector conlTolling; m e an s and signal s e l e ction means for BRA rate, 
MFS and CS pr o c e ss or selectionf and processor selection and me an s fo r selection for Linear and/or 
Non-Linearly Amplified (NLA) baseband and/or ef Qquadrature modulated signals selection ; 

(d) coupling pwt-nieans for coupling the cross-correlated quadrature modulated output 



njeai 



signal to the~a transmission medium; 

(e) a BRA, MFS and CS quadrature demodulator; 



/ 



(el) a receiver poi t for connection of the received cross-correlated signal to the BRA, 
MFS and CS demodulator; 

a BRA, MF^mid CS quadrotur e demodulator; and 

(g) a Mis-MatcHed (MM) demodulator filter set for BRA, MFS and CS in which the said 
a filter set of the quadratura demodulator filter set is MM- mis-matched to the that of th e BRA. M FS 
and BR A filter set of the nteans for q uadrature modulating modulator. 
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43. (Currently Amended) A cross-Correlated signal processor comprising: 

(a) a cross-correlator for crlss-correlatin g a first input signal with a second input signal 
to generate cross-correlated a fi'action, or on e or more than on e symbol synchronous and/or 
asynchronous time constrained signal qTCSj r e spons e and ca s cad e d long r e spons e (LR) filt e r e d 
signal symbols of one or mor e input s ignals witli signal s ymbol s of a quadratur e- phase s hift e d signal 
of the in pha se signal, and providing inyhase (I) and quadrature-phase (Q) shj#ed- output signals 
adapted for Bit Rate Agile (BRA), cascaded mis-matched (ACM) Modulation-Demodulation 
(Modem) Format Selectable (MFS) and! Code Selectable (CS) processing, the first input signal 
comprising a fraction or one or more than one symbol synchronous and/or asynchronous time 
constrained signal (TCS) response and casjpaded long response (LR) filtered signal symbols of one or 
more input signals, and the second input signal comprising signal symbols of a quadrature-phase 
sigiaal the cross-correlated in-phase (1) andlquadrature-phase (O) output signals generated according 
to the following schedule: 

(i) when the in-phase eh b nnel signal is zero, the quadrature -phase shi fted signal 
is close to the maximum amplitude normalized to one (1); 

(ii) when the in-phase chaain e l signal is non-zero, the maximum magnitude of the 
quadrature -phase shift e d signal is reduced from 1 (normalized) to A, where 0<A<1; 

(iii) when the quadrature -phasi channel signal is zero, the in-phase signal inclose to 
the maximum amplitude: and | 

(iv) when the quadrature -phase channel signal is non-zero, the in-phase signal is 
reduced from 1 (normalized) to A, where 0<A<1; 

(b) a signal modulator for quadrature modulating the cross-correlated in-phase (I) and 
quadrature -phase (0) output signals to provide a cross-correlated quadrature modulated output 
signa l the signal modulator including a BRA, MFS and BRA filter set : 

(c) a controller and selector for sele^^ting - at l e ast on e of : (1) at least one of or any 
combination of: BRA wte, MFS^ and CS processors: selection , an d s election fo r (2) at least one of 
Linearly and/or Non-Linearly Amplified (NLA)\baseband signals, and/or ef (3) at least one of 
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linearly, non-linearly, or partially linearly and partially non-linearlv amplified quadrature modulated 
signals; 

(d) a first sigftal-couplifig for coupling arthe cross-correlated quadrature modulated output 
signal to a transmission medium:^ 

(e) a second signal ( coupling for coupling a received cross-correlated quadrature 
modulated signal from the transmission medium to a receiver having a receiver p ort; 

(f) a BRA, MPS, and CS quadrature demodulator; 

(fg) 6- the receiver /port for connection of the received cross-correlated quadrature 
modulated signal to the BRA/MFS^ and CS demodulator; and 
a BRA, MPS And CS quadratu re demodul ator; and 

(h) a Mis-Matched (MM) demodulator filter set for BRA, MPS and CS in which the saM 
demodulator filter set is M% mis-matched to that of the BRA, MPS and BRA filter set of the signal 
modulator. 
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57. (Currently Amended) The cross-correlated signal processor of Claim 43, wherein 
the cross-correlated signal processor is adapted to process (i) an fost-in-phase chann e l signal set 
component; and (ii) a seeend-quadratuie-phase cha nn el signal se^component that is gen er at e d a s 
a phase - shifted v e rsion of the first in pm ase chan n e l s ig:na l: and 

the in-phase and quadrature-phase cliannel signals components characterized in that: (i) when 
the in-phase channel signal is zero, the Quadrature-phase shifted signal is close to the maximum 
amplitude normahzed to one (1); (ii) when the in-phase ehannel signal is non-zero, the maximum 
magnitude of the quadrature-phase shifted signal is reduced from 1 (normalized) to A, where 0<A<1 ; 
(iii) when the quadrature-phase channel signal is zero, the in-phase signal is_close to the maximum 
amplitude; and (iv) when the quadrature-j^hase channel signal is non-zero, the in-phase signal is 
reduced from 1 (normalized) to A, where 0^A<1.; and 

o m signal stre am a s a fraeti-en- a symbol or frthi one or more than one syinhol as a time constrain ed 
signal (TCS) r e sp onse and cascad ed4eB g respon se (LR) filtered signal symbols of one or mora input 
signa- is with signal symbols o f a qua d rature p lL s e shifted signal of the in phase signal 



58. (Currently Amended) A bit-rate^agile (BRA) and modem format and code 
selectable (MFS and CS) signal pair comprising^ 

an fk-st-in-phase channel signal set-comp(ment; and 

a seeend-quadrature-phase channel signal s^-component that is generated as a p hase shifted 

the in-phase and quadrature-phase channel signals characterized in that: (i) when the in-phase 
chaimel signal is zero, the quadrature-phase shiA^ chaimel signal is close to the maximum 
amplitude normalized to one (1); (ii) when the in-phlse channel signal is non-zero, the maximum 
magnitude of the quadrature-phase shi^ed- channel sigikl is reduced from 1 (normalized) to A, where 
0<A<1 ; (iii) when the quadrature-phase channel signal is zero, the in-phase channel signal is_close to 



\ 
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the maximum amplitude; and (iv) when the quadrature-phase channel signal is non-zero, the in- 
phase signal is reduced from 1 (normalized) to A, where 0<A<1; and 

the fes^in-phase and second\ quadrature-phase channel signal seH:omponents are derived 
from at least one input signal stream as a fraction of a symbol or from one or more than one symbol 
as a time constrained signal (TCS) response and cascaded long response (LR) filtered signal 
symbols^ of one or more input signals vlith signal symbols of a qua d rat ur e- pha s e shifted signal oi' the 
in phase signal I 
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